Objective. Many patients do not receive guideline-recommended care for diabetes and other chronic conditions. Automated speech-recognition telephone outreach to supplement in-person physician -patient communication may enhance patient care for chronic illness. We conducted this study to inform the development of an automated telephone outreach intervention for improving diabetes care among members of a large, not-for-profit health plan.
Introduction
Randomized controlled trials have identified effective strategies for treating chronic diseases [1 -3] , but important gaps remain in the translation of research evidence into practice. Although guidelines exist for managing conditions such as asthma, hypertension and diabetes mellitus, many patients do not get the care they should receive [4] . Diabetes serves as a prototypical example of a condition for which there exist critical shortcomings in the translation of research into practice [5 -7] . Suboptimal management of diabetes leads to serious adverse outcomes, and there is growing appreciation of the benefits of aggressive diabetes control [1, 8, 9] . These factors make diabetes an important condition to target for quality improvement interventions that promote selfmanagement skills and adherence to physicians' recommendations.
Management of diabetes and other chronic conditions can benefit in multiple ways from interventions using computerautomated telephone technology [10 -14] . Automated telephone outreach has most often been linked to follow-up with a live practitioner or counselor [15 -18] . As speech recognition and interactive capabilities rapidly improve, possibilities emerge for interventions that are highly dependent on patient-computer interaction [13, 19, 20] . To be successful, computer-automated telephone outreach interventions should be tailored to the specific needs and characteristics of the target population, including their tolerance for interacting with speech recognition software [21] .
We conducted in-depth interviews among patients with diabetes in a large health plan to inform the development of an automated telephone outreach intervention, which has recently been implemented. We undertook this qualitative study to identify potential approaches for engaging health plan members with diabetes in an automated telephone outreach program and to capture the range of content that these individuals might embrace. This report describes how the findings were incorporated in the population-based intervention.
Methods Study design, setting and population
This qualitative study consisted of 36 individual, in-depth telephone interviews with patients from Harvard Pilgrim Health Care, a large not-for-profit health plan in New England. Among 22 000 adult health plan members who met diagnostic criteria for diabetes [22] , we sampled 300 members stratified in approximately equal numbers across strata of quality measurement (high vs. low) and household income (,$50 000 vs. $50 000 þ ). We excluded individuals who had previously informed the health plan that they did not want to be contacted for research studies and individuals whose primary care physicians informed us that they did not have diabetes. We attempted to contact 161 members and completed 36 interviews. Our recruitment was purposivee.g., we intensified recruitment of Spanish-speaking and lowincome subjects when early recruitment did not yield adequate representation of these characteristics.
We identified two subsets of individuals with active health plan enrollment: (i) patients in the 'low-quality' HEDISw measures group were those without a dilated eye examination in the preceding 12 months and with no more than one of the following recommended laboratory tests performed in the prior 12 months: LDL-cholesterol; HbA1c; urine microalbumin; and (ii) patients in the 'high-quality' group had an eye examination in the preceding year and at least two of the three other designated tests performed. Interviews were conducted by a bilingual (English/Spanish) research assistant trained in open-ended interviewing. Interviews lasted for 15 -30 min, and participants were given a $25 honorarium. Interviews were recorded, and audiotapes were professionally transcribed. The study protocol was approved by Harvard Pilgrim Health Care's Human Studies Committee.
Interview questions
We developed an interview guide with open-ended questions to explore attitudes toward diabetes, its management and health plan interventions to support members with diabetes (Box 1). The interviewer followed core questions with appropriate, spontaneous probes [23] . During the interview, the interviewer played a 90-second segment from an actual de-identified automated telephone outreach call and solicited participants' feedback.
Data analysis
Using the analytic method of immersion/crystallization [24] , a general internist/health services researcher (S.R.S.) and anthropologist (R.E.G.) listened to selected interview tapes, read all interview transcripts and met regularly to discuss 4-6 new transcripts per analysis session. We became thoroughly 'immersed' in the data within the context of each interview in its entirety. We repeatedly looked at alternative explanations for interpretations of the data, and ruled them out or modified our initial interpretations.
Results

Study population
Characteristics of the 36 participants are shown in Table 1 . Overall, the study sample included more women than men. For most characteristics, there were small differences in the numbers of participants meeting the high and low quality of care criteria.
Box 1. Content areas from in-depth interviews with health plan members
Personal history with diabetes Experience with health plan programs to improve diabetes care and self-management Needs and preferences for information about diabetes Experience with automated telephone outreach and speech recognition in health care and other industries Speculation on use of automated telephone outreach programs for diabetes Reactions to recorded sample of automated telephone outreach with speech recognition Suggestions for improving and implementing the automated telephone outreach intervention Barriers to and facilitators of obtaining recommended care for diabetes Factors influencing adherence to physicians' recommendations and prescriptions
Overview of results
Patients who were recently diagnosed with diabetes as well as those who had been diagnosed more than 5 years previously expressed basic informational needs. While most would prefer to speak with a live person rather than a computerrecorded voice, many felt that the automated speech recognition system could be used to supplement the information they receive from their physicians and could serve as an integral part of their care.
Patients' knowledge and desire for more information
Both those who were new to the disease and many who had had diabetes for at least 5 years and as long as 20 years had informational needs that might be addressed through an automated speech recognition telephone system. Patients' knowledge was frequently uneven; many were unaware of the gaps in their understanding of diabetes and the need for regular preventive examinations. For example, a 68-year-old man with 9 years of diabetes claimed that he had no need for further information as he reads avidly and has his diabetes 'under control', although records show that he has low HEDISw measures. A 50-year-old man with low HEDISw measures who was diagnosed 7 years previously apparently misunderstood the role of yearly eye examinations, and commented how the automated telephone system could be helpful:
Well, it could be used for people who are just starting to have diabetes-they could be asking questions-like blurry vision .. . . I thought for sure it was the diabetes. It might have nothing to do with my diabetes. These questions could be asked of the computer.
The largest category of information that patients thought could be provided by the computer-how to control diabetes through diet-was addressed in equal numbers among those with low-and high-quality HEDISw measures, and was mentioned more often by patients with greater than 5 years of diabetes than by those diagnosed more recently. Many wanted an individual nutrition plan with specific, detailed information about what to eat and how to prepare foods.
Several patients with high HEDISw measures, particularly those who had been diagnosed in the past 5 years, were interested in their long-term prognosis: what they will experience in the future, and how soon they will die from this disease. Information requested by a few people in both HEDISw categories included: how to perform home glucose monitoring properly, the impact of diabetes on other health conditions, and when a cure for diabetes will be found.
Attitudes toward interactive, automated telephone technology for diabetes management
About half of the patients interviewed anticipated that they would react favorably toward automated telephone outreach technology, and all of these remained positive after hearing the taped sample, expressing surprise at the realistic automated voice. Among these patients, most preferred to speak to a human being but were able to identify reasons why the automated system could be helpful.
As 1-year-old woman with high HEDISw measures who had had diabetes for 12 years declared, 'Health is personal!' However, she said she would be willing to have the computer supplement her discussions with her doctor: 'Gosh, probably would be nice to receive a call saying, 'I'm just calling to make sure that you're staying on track'. Additionally, some patients who were doubtful about the usefulness of this system admitted that they would participate if their doctors encouraged them, and especially if they could receive cutting-edge, 'late-breaking' information to supplement what they learned from their doctor.
Of the 16 participants who initially felt negatively about the idea of receiving an automated telephone call (largely due to unpleasant experiences with other kinds of automated telephone systems or feeling that the computer is too impersonal), half remained negative after hearing the sample recording. However, all of these negative participants (except two who had had diabetes for more than 20 years) offered ways that an automated system might be helpful. For example, a 40-year-old woman diagnosed 4 years previously and with low HEDISw measures declared: 'I think it would be stupid. If you're really that concerned about me, you'll call me personally'. Later, she commented that the system would be useful if it would provide a mechanism for her to receive feedback on her home blood glucose readings.
Patients who revised their perspective positively about automated telephone outreach after hearing the example call felt that automated calls would be worthwhile if they contributed to improving one's health, and that they would be useful for supplementing, not replacing, in-person doctor visits. For example, one 63-year-old woman was initially very negative toward computerized telephone systems: 'I just feel those [systems] can be very intimidating to people. . . . You don't warm up to a machine. You just don't. You just don't'. However, her perspective changed after hearing the sample recording: 'That's not bad. That's not bad at all. I liked it. I think it's great that people are reaching out to people with diabetes'.
Some patients who retained their original negative opinions of the automated calls nevertheless spoke more favorably toward the end of the interview about the potential of the system as they thought of ways the system could be helpful. For example, a 22-year-old man who had type-1 diabetes since childhood stated early in the interview:
I absolutely hate [automated systems]. I don't mean to [show disrespect to] any programs that you guys are developing, but I think they're stupid. These automated systems-they're robotspeople hate them. I mean, don't you? You're not talking to a real person.
Yet, later in the interview he remarked that reminders to get examinations would be helpful, and he would listen to the automated updates if his doctor said it was part of his treatment program.
Perceptions of how automated telephone technology can help improve diabetes care
Regarding the potential uses of automated telephone technology, there was little difference among the responses of patients in the low-and high-quality HEDISw measure groups and minor differences between patients who had been diagnosed within 5 years and greater than 5 years previously. Patients expressed interest in individualizing the telephone outreach calls to address their specific conditions. People in all groups were interested in having the system answer their questions. A service that appeared to sway people toward more positive opinion about the system and was most commonly suggested by newly diagnosed patients was the possibility of dialing in at their own convenience to hear information from a menu of topics. A function suggested by an equal percentage of newly and longer diagnosed patients was to allow people to leave a recorded message with questions that they would like to have answered in between visits with their doctor. A 77-year-old woman with low HEDISw measures and 7 years with diabetes liked the idea of calling the computer with questions because she would not 'call the doctor as much and pester him'. And a 60-year-old nurse with 13 years of diabetes and high HEDISw measures explained:
I think you'd learn more. You could ask questions that you might forget to ask your doctor, or maybe things that are stupid questions, and it would be talking to a computer rather than a person, so you wouldn't feel [embarrassed] .
The function most commonly mentioned by patients in both low and high HEDISw groups and slightly more among recently diagnosed people than for those with longer diabetes experience was for the computer to call patients with reminders about upcoming medical appointments or the need to have laboratory testing, particularly if these calls were tailored to the person's specific care. They would like to have the computer provide personalized feedback on their laboratory results. People in all groups, with a higher percentage of those who were diagnosed more than 5 years previously, suggested that the computer could help them monitor and log their daily blood sugar levels and provide both computerized and human feedback about their results. A 55-year-old man with high HEDISw measures who had had diabetes for 4 years explained:
I'd like to know exactly where my levels are in terms of whether they're considered good, bad, or whether they need improvement.
Patients suggested having the computer make calls to motivate them and track their progress regarding diet and exercise. Other suggested functions included the provision of advice on diet and weight loss. Though some felt that a recorded or computerized call would not be as motivating as talking to a doctor, others felt that they did not get enough specific dietary advice from doctors. As a 57-year-old woman with high HEDISw measures and diabetes for 12 years explained: Doctors don't help you. They just say, 'Well if you don't start watching what you eat and do more exercise you're going to have to go on insulin,' instead of just telling me [exactly how to avoid insulin]. It's like a threat all the time.
Patients also mentioned that the calls could explain procedures such as the dilated eye examination to reduce people's fear, explain the role of screening tests and inform about health insurance coverage of the costs associated with tests and specialty visits.
Patients' practical suggestions for an automated telephone diabetes outreach system An overarching theme among patients' comments was the need to ensure that the automated system is integral to their care plans. Some would be willing to participate if it was clear from the first contact that the call was from their health plan and not from a market researcher. Many noted the proliferation of automated telemarketing calls, and emphasized how important it would be for the program to distinguish itself from this type of call by announcing the program first through mailed materials from the health plan, mentioning the health plan in the first sentence of the telephone call, and stating that the call is not a research survey. Patients described identifying closely with and trusting their physicians, and frequently suggested having physicians' endorsements to encourage patients to participate in the program.
Built-in flexibility for timing of calls was recommended, with preference for a system that could leave a message for patients to call back and participate at their convenience. To keep calls short, patients suggested being given the option to hear more about the topic on the phone at that moment, or to receive written information in the mail. Reflecting the desire for personalized information, patients recommended sending them a follow-up letter with feedback about health data they provided and topics discussed during the call.
Discussion
This series of in-depth interviews among health plan members with diabetes revealed initial skepticism about automated telephone outreach interventions, but apparent willingness to participate. This study underscored the persistent need among health plan members with diabetes for information about their disease. Even patients who had been diagnosed many years previously had knowledge gaps related to diabetes care and self-management. Patients want more information and feedback about their own behaviors and self-monitoring. These observations are well-aligned with the growing emphasis on self-management strategies for diabetes and other chronic conditions [25, 26] .
Consistent with other studies [14, 27, 28] , our results indicate that, while not suitable for every patient, automated telephone outreach may play an important role in providing information to patients with diabetes and helping them manage their condition. While some patients claimed they would never participate in a program that includes telephone calls from a computer, most-even those who were initially negative toward the idea-felt that an automated system could be helpful. As others have found [29] , patients were amenable to receiving computerized reminder phone calls even when they were generally opposed to computerized phone systems. Patients stressed the importance of flexibility, as Stricklin et al. found [30] , so they could take the calls at their convenience and initiate calls when they had time, specific questions or interest in hearing information from a menu of pre-recorded topics. Diverse patients, especially those who had been diagnosed with diabetes more than 5 years prior, noted that they would appreciate having the computer or a live person call them periodically to provide feedback on their condition. Although our study did not address the comparison directly, it is logical to suspect that some patients will prefer and respond more favorably to a human interaction as an adjunct to the automated calls, although this human interaction would add cost to such a program.
The request for specific and detailed advice has been found previously [15] . Nonetheless, the knowledge gaps identified in this study suggest that outreach interventions cannot rely solely on patients' preferences for content, as patients may not know what information they are lacking. From these observations, we postulate that providing individualized information on topics of personal interest to participants may serve as a 'hook' for achieving and maintaining their participation in an intervention program that has multiple objectives. While some patients expressed interest in being able to dial in, at their own initiation, to listen to health information that they would select from a menu, prior experience suggests that this passive approach would not be sufficient to change behavior; this kind of 'health library' may be considered as an adjunct to a computerized outreach program.
Study limitations include the relatively small sample size, which does not allow extensive comparative analyses according to patient characteristics. Perceptions of the automated telephone outreach intervention may vary by patient Offer of telephone call back from nurse or clinical pharmacist within the health plan's care management department characteristics but could not be definitively determined given the sample size. Additionally, all participants were members in the same health plan, and there were unequal numbers of individuals in subgroups. However, our methods of purposive sampling enabled us to capture a range of perspectives from a diverse array of patients. While the specific findings may not be generalizable to all health care organizations, the approach to intervention design would be broadly applicable in settings addressing any chronic condition with established measures of quality, patients who need to practice self-care as well as follow up with professionals, and a need for continuing education.
This study demonstrates the value of in-depth interviews with health plan members prior to designing an intervention. Analyzing participants' own words allowed us to identify and understand the areas of concern and interest among our intervention population and contributed substantially to tailoring the design and content of an automated telephone outreach intervention program, recently implemented among 600 individuals with diabetes within our health plan ( Table 2 ). This intervention was individualized based on patients' previously completed referrals and laboratory testing; existing technology will enable future iterations to incorporate patient-provided information (e.g. weights, blood sugar levels, diet preferences) to provide additional personalization. Population-based programs to improve the care of chronic conditions should consider in-depth interviews and qualitative analysis of constituents' preferences to inform the development of quality improvement interventions.
